The mesh sides and ropes in net or rope system were modeled by the straight-line elements having only resistance to traction load. Fishing nets and ropes can be regarded as the assemblies of such elements connecting together with a non-frictional hinge. A numerical procedure for analyzing the equilibrium configuration and tension of submerged fishing net and rope system, from given loads and arbitrarily initial shape of such structures, is presented. The algorithm accepts the shape-dependent hydrodynamic loads on ropes and netting. The effect of the initially assumed shape of the system on the global computation convergence is discussed and illustrated by some numerical examples.
EXAMPLES
The simplified long line model
As a typical example of submerged rope system, the static response of a simplified long line model was analyzed. Fig . 2 shows the geometry and tension of a simplified long-line model, which was obliquely set at a given angle of 100
relative to the water current, in a global coordinate system. As shown in Fig. 3 and fish capture. Because of the space limited, the simulation results of tension distribution don't attempt to be repeated inhere, which has been presented in our previous paper .5 CONCLUSIONS A calculation procedure has been adopted to determine the equilibrium configuration and tension of plane nets and rope system set in a uniform current, based on a nonlinear finite element method. In the formulation, the rope and netting twine can be validly discretized by the straight-line elements.
With the support of the iterative algorithm, a solution of the desired accuracy can be ensured even in the situation involving large deformations.
We hope this method can be applied to design and management of fishing net in the future. To converge the equilibrium configuration of the gears, such as long-lines, gillnets or trawls, several specialized analysis techniques have been developed, due to the occurrence of singular behavior resulting from the increasing of dimensions of the tangent stiffness matrix. In practice, for various types of problem the specialized algorithms are needed.
